The effects of interleukin 1 on human B cell activation and proliferation.
The precise role of B cell surface immunoglobulin (slg) in the activation of B cells is unclear at present. In particular, it is uncertain whether ligands interacting with the B cell slg suffice to induce proliferation, or simply induce a state of activation in which the B cell becomes responsive to growth factors made by accessory cells. We have examined the effects of two ligands, Staphylococcus aureus Cowan strain I (SAC) and antihuman mu chain (anti-mu), which interact with B cell slg on highly purified human peripheral blood and tonsillar B cells cultured at low cell concentrations. The effects on B cell proliferation of these ligands alone or in combination with highly purified interleukin 1 (IL 1) or a supernatant of a human T-T hybridoma containing a B cell growth factor (BCGF) were studied. SAC with its high cell wall content of protein A triggered maximal B cell proliferation which was not increased further by IL 1 or BCGF. High concentrations of soluble F(ab')2 fragments of goat anti-mu chain also induced significant B cell proliferation. Lower concentrations of anti-mu resulted in little or no B cell proliferation but activated the B cell to a state of responsiveness to both IL 1 and BCGF. IL 1 by itself had no effect on the proliferation of unstimulated B cells or on the proliferation of in vivo-activated B cells which responded to BCGF in vitro, but demonstrated clear synergy with low concentrations of anti-mu antibody. BCGF alone augmented the proliferation of unstimulated B cells, presumably by acting on B cells which had undergone some degree of activation in vivo. In addition, it showed marked synergy with anti-mu antibody, which resulted in proliferation similar in magnitude to that induced by SAC. This synergy was far greater than that seen between anti-mu antibody and IL 1, and the resulting proliferative response was only slightly increased by the presence of IL 1. We conclude that the importance of accessory cell factors for the initial rounds of B cell proliferation depends on the strength of the initial slg-mediated activation signal. When this is strong, the response is maximal and independent of accessory cells or accessory cell factors. When it is suboptimal, a moderate synergy is seen with IL 1 and a dramatic synergy with BCGF.